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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a method and 
a die assembly device for molding laminated assem- 
blies which are suitable for use as automotive door trims 
and other automotive upholstery components, and in 
particular to a method and a die assembly device for 
molding laminated assemblies which can mold two-ele- 
ment assemblies including a resin core member and a 
surface skin member integrally covering a part of the 
resin core member at high precision. 

BACKGROUND OF THE INVENTION 

[0002] Figure 1 4 is a front view of an automotive door 
trim given as an example of an automotive upholstery 
component. This automotive door trim 1 is constructed 
as a two-element molded assembly having an upper 
portion 1 a and a lower portion 1 b of contrasting appear- 
ances (including colors) with the aim to improve its ex- 
ternal appearance. Normally, the upper portion 1a and 
the lower portions 1b are fabricated separately, and are 
joined by using screws . 

[0003] More recently, it has been proposed to use a 
common resin core member to provide a more econom- 
ical two-element molded assembly. Such a molded as- 
sembly typically comprises, as illustrated in Figure 15, 
a resin core member 2 molded into a curved shape, and 
provided with a sufficient rigidity to retain its shape, and 
a surface skin member 3 covering a part of the resin 
core member 2. With regard to the upper portion 1 a, the 
surface of the resin core member 2 is covered by the 
surface skin member 3. With regard to the lower potion 
1 b, no surface skin member is used, and the resin core 
member 2 is exposed so that a contrasting appearance 
may be created in relation with the upper portion 1 a. 
[0004] The applicant of this application has previously 
filed a Japanese patent application No. 6-181500 on a 
method for molding a laminated assembly such as the 
automotive door trim 1 illustrated in Figures 14 and 15. 
According to this previous proposal, as illustrated in Fig- 
ures 16 to 18, when the upper and lower dies 4 and 5 
for mold press forming are open, the surface skin mem- 
ber 3 is placed on a part of the die surface of the upper 
die 5 as illustrated in Figure 16, and the upper die 5 is 
lowered by a prescribed stroke so that a prescribed gap 
is defined between the upper and lower dies 4 and 5. 
Then, softened resin M is delivered from an injection 
molding device 6 connected to the lower die 4 to a pre- 
scribed area of the die surface of the lower die 4 via a 
gate 4a passed through the lower die 4 as illustrated in 
Figure 17. Thereafter, the upper die 5 is lowered to its 
bottom dead center, and the upper and lower dies 4 and 
5 are closed upon each other so that the resin core 
member 2 is mold press formed into the prescribed 
shape while the surface skin member 3 is integrally at- 



tached to a part of the surface of the resin core member 
2 as illustrated in Figure 18. The molding of the automo- 
tive door trim as illustrated in Figures 14 and 15 is thus 
completed. 

5 [0005] According to this conventional method for 
molding, the location of the gate 4a in the lower die 4 is 
restricted to be under the surface skin member 3 to 
avoid any undesirable surface flaws such as flow marks 
and silver streaks from appearing on the front surface 

f 0 of the resin core member 2. However, it is difficult to de- 
liver the softened resin M to all corners of the cavity from 
such a gate 4a alone, and, hence, the possibility of the 
occurrence of undesirable molding results, such as 
short shots caused by the failure to deliver the softened 

15 resin M to the peripheral part of the cavity, tends to be 
undesirably high depending on the melt index of the res- 
in or a measure of the fluidity of the softened resin M. A 
short shot could be avoided if the thickness of the resin 
core member 2 is increased to increase the fluidity of 

20 the resin, but the increase in the thickness of the resin 
core member 2 means a higher material cost and a 
greater weight. 

[0006] GB-A-2,271 ,956 discloses a method of manu- 
facturing a resin member by mounting a surface skin 

25 member on a die part, moving the die part to a first sta- 
tionary position, and supplying resin to a cooperating die 
part and closing the dies. Before the resin hardens a 
second resin is injected into a second cavity between 
the dies to fuse with the first resin. 

30 [0007] GB-A-2,236,705 describes a method of locat- 
ing a preformed external skin in a compression mold, to 
produce a multi-layer molded article. The skin material 
is lifted from a lower mold to contact an upper mold and 
a resin melt is supplied between the upper and lower 

35 molds. 

BRIEF SUMMARY OF THE INVENTION 

[0008] In view of such problems of the prior art, a pri- 
40 mary object of the present invention is to provide an im- 
proved method for molding laminated assemblies which 
can achieve a favourable external appearance by cov- 
ering a part of a resin core member with a surface skin 
member and thereby producing a contrasting effect, and 
45 which can mold laminated assemblies at a high preci- 
sion so that the thickness of the resin core member can 
be reduced and the weight of the assembly can be there- 
by reduced. 

[0009] A second object of the present invention is to 
so provide a method for molding laminated assemblies 
which can prevent the surface skin member from being 
thermally or physically damaged during the mold press 
forming process. 

[0010] A third object of the present invention is to pro- 
55 vide a method for molding laminated assemblies which 
can prevent surface flaws such as flow marks and silver 
streaks from showing on the surface of the exposed part 
of the resin core member. 
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[0011] A fourth object of the present invention is to 
provide a die assembly device which is suitable for im- 
plementing the method of the present invention. 
[001 2] According to the present invention, these and 
other objects can be accomplished by providing a meth- 5 
od for molding a laminated assembly in accordance with 
Claim 1 . 

[0013] This method can be favourably implemented 
by using a die assembly device in accordance with 
Claim 2. 10 
[001 4] Thus, the gates are provided separately for the 
part covered by the surface skin member and the part 
not covered by the surface skin member, and the upper 
die is kept stationary at two points during its downward 
stroke. Therefore, the softened resin can be supplied to 15 
the part under the surface skin member with a relatively 
large clearance defined between the upper and lower 
dies so that the surface skin member is prevented from 
being thermal iy and physically damaged by the softened 
resin at a high temperature. The softened resin can be 20 
supplied to the part exposing the surface of the resin 
core member with a relatively small clearance defined 
between the upper and lower dies so that surface flaws 
such as flow marks and silver streaks can be prevented 
from occurring, and the softened resin can be delivered 25 
to all corners of the cavity without causing any short 
shots. 

[0015] By providing a separating plate in the lower die 
for mold press forming for dividing two flows of the sof- 
tened resin supplied from their respective gates from 30 
each other, it is possible to completely separate the two 
flows of the semi-resin and improved molding results 
can be achieved. In particular, by allowing two different 
resin materials to be used for the part covered by the 
surface skin member and the part not covered by the 35 
surface skin member, it is possible to select optimal ma- 
terials for the different parts of the product, for instance 
by selecting an inexpensive material for the concealed 
part of the product and a high grade material for the ex- 
posed part of the product. It is therefore possible to max- 40 
imize the attractiveness of the product at a minimal cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Now the present invention is described in the 
following with reference to the appended drawings, in 
which: 

Figure 1 is a front view of the automotive door trim 
which is fabricated by the method of the present so 
invention ; 

Figure 2 is a sectional view taken along line ll-ll of 
Figure 1 ; 

Figure 3 is a sectional view showing a first embod- 
iment of the die assembly device which can be used ss 
for implementing the method of the present inven- 
tion; 

Figure 4 is an end view as seen from the direction 



4 

indicated by an arrow in Figure 3; 
Figure 5 is a time chart showing the press mode of 
the upper die illustrated in Figure 3; 
Figure 6 is a sectional view showing the process of 
mounting the surface skin member according to the 
method of the present invention; 
Figure 7 is a sectional view showing the upper die 
according to the present invention at its first station- 
ary position; 

Figure 8 is a sectional view showing the upper die 
according to the present invention at its second sta- 
tionary position; 

Figure 9 is a sectional view showing the process of 
mold press forming according to the method of the 
present invention; 

Figure 1 0 is a sectional view showing the process 
of mounting the surface skin member according to 
the second embodiment of the method of the 
present invention; 

Figure 1 1 is a sectional view showing the upper die 
according to the second embodiment of the present 
invention at its first stationary position; 
Figure 12 is a sectional view showing the upper die 
according to the second embodiment of the present 
invention at its second stationary position; 
Figure 13 is a sectional view showing the process 
of mold press forming according to the second em- 
bodiment of the method of the present invention; 
Figure 14 is a sectional view of a conventional au- 
tomotive door trim; 

Figure 1 5 is a sectional view taken along line XV-XV 
of Figure 14; 

Figure 16 is a sectional view showing the process 
of mounting the surface skin member according to 
the prior art; 

Figure 17 is a sectional view showing the process 
of supplying the semi-molten resin according to the 
prior art; and 

Figure 18 is a sectional view showing the process 
of mold press forming according to the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] First of all, the structure of the automotive door 
trim 1 0 fabricated by the method of the present invention 
is briefly described in the following with reference to Fig- 
ures 1 and 2. The automotive door trim 1 0 essential con- 
sists of a resin core member 20 molded into a desired 
curved shape, and a surface skin member 30 integrally 
attached to a part of the resin core member 20. The resin 
core member 20 is made of polypropylene resin mixed 
with a filler such as talc, and is molded into a complicat- 
ed curved shape by the mold press forming process as 
described hereinafter. During this mold press forming 
process, the surface skin member 30 is integrally at- 
tached to a part of the surface of the resin core member 
20. 
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[0018] The surface skin member 30 comprises a top 
layer 31 made of a PVC sheet, and a foamed lining layer 
32 made of polyethylene foam. A groove 21 having a 
depth in the rage of 5 to 10 mm is formed in the resin 
core member 20 along the lower periphery of the surface 5 
skin member 30. By fitting the lower edge of the surface 
skin member 30 in this groove 1 1 , the appearance of the 
surface skin member 30 along its periphery is improved. 
[001 9] The automotive door trim 1 0 which is made by 
the method of the present invention consists of an upper 
portion A in which the surface skin member 30 covers 
the resin core member 20, and a lower portion B in which 
the resin core member 20 is exposed so that a contrast- 
ing appearance may be created between the upper and 
lower portions A and B. Therefore, as compared with 
the conventional door trim made by a two-element mold- 
ed assembly, because the resin core member 20 is uni- 
tary or is integrally formed, the manufacturing steps can 
be simplified. In particular, the need for joining the lower 
member and the upper member together with screws or 
the like can be eliminated, and a substantial reduction 
in cost can be achieved. 

[0020] As will be described hereinafter, by appropri- 
ately selecting the positions of the gates for supplying 
softened resin M1 and M1, and scheduling the press 
mode, surface flaws such as flow marks and silver 
streaks are prevented from appearing on the surface of 
the lower portion B of the door trim 1 0, and molding de- 
fects such as short shots can be avoided so that the res- 
in core member 20 is given with a favorable external ap- 
pearance and the reject ratio can be reduced to a lower 
level than was heretofore possible. 
[0021] Figure 3 shows the structure of a first embod- 
iment of the molding die assembly used for implement- 
ing the method of the present invention. This molding 
die assembly comprises a lower die 40 for mold press 
forming adapted to receive softened resin serving as the 
material for the resin core member 20 on its die surface, 
an upper die 40 for mold press forming which is located 
above the lower die 40 for mounting a surface skin mem- 
ber 30 on a part of its die surface and is adapted to be 
moved vertically by a prescribed stroke, and an injection 
molding device 60 which is connected to the lower die 
40 for supplying the softened resin M thereto. 
[0022] More specifically, the upper die 50 for mold 
press forming can move vertically by a prescribed stroke 
by a lifting cylinder 51 , and is provided with a die surface 
conforming to the shape of the product. A plurality of 
vacuum suction holes 52 are formed in prescribed loca- 
tions of the die surface of the upper die to mount the 
surface skin member 30 on a part of the die surface of 
the upper die 50, and these vacuum suction holes 52 
are communicated with a vacuum pump 54 via a conduit 
53 provided with an on-off valve 55 such as a solenoid 
valve. The lower die 40 for mold press forming is incor- 
porated with a manifold 41 which is connected to the 
nozzle of an injection molding device 60, and a plurality 
of gates 42 and 43 communicating with the manifold are 



provided in selected locations of the lower die 40. 
[0023] One of the features of the present invention is 
that the gates 42 and 43 are provided in both the area 
corresponding to the surface skin member 30 (surface 
skin area) and the area corresponding to the exposed 
part of the resin core member 20 (resin core area) with 
regard to a two-element molded assembly. More specif- 
ically, as illustrated in the plan view of the lower die 40 
for mold press forming of Figure 4, for molding the door 
trim 1 0, a pair of surface skin member area gates 42 are 
provided in the parts corresponding to the upper portion 
A covered by the surface skin member 30, and another 
pair of resin core member area gates 43 are provided 
in the parts corresponding to the lower portion B pre- 
senting an exposed surface of the resin core member 
20. 

[0024] The gates 42 and 43 are provided with respec- 
tive valves 44 and 45 for controlling the timing of deliv- 
ering softened resin from these gates 42 and 43. There- 
fore, softened resin M1 is delivered to the part corre- 
sponding to the upper portion A covered by the surface 
skin member 30 via the gates 42, and remaining sof- 
tened resin M2 is delivered to the part corresponding to 
the upper portion B presenting an exposed surface of 
the resin core member 20. 

[0025] Now the press stroke of the upper die 50 for 
mold press forming is described in the following with ref- 
erence to the flow chart of Figure 5. The upper die 50 is 
lowered from its upper limit position (a) to position (b) 
by the action of the lifting cylinder 51 , and while the up- 
per die 50 remains stationary at this position, the sof- 
tened resin M1 is delivered from the gates 42. 
[0026] Thereafter, the upper die 50 is lowered from 
position (c) to position (d), and while the upper die 50 
remains stationary at this position for the second time, 
the softened resin M2 is delivered from the other gates 
43. The upper die 50 is further lowered to its bottom 
dead center, and the mold press forming is carried out 
as the upper die moves from position (e) to position (f). 
Once the molding process is completed, the upper die 
50 is raised to its upper limit position (g). 
[0027] As for the actual distances between these po- 
sitions, according to this embodiment, the first stationary 
position of the upper die 50 is 50 mm above the bottom 
dead center of the upper die 50, and the second station- 
ary position is 3 mm above the bottom dead center. At 
the bottom dead center, the clearance between the up- 
per and lower dies is 4.5 mm for the area covered by 
the surface skin member and 2.5 to 3.0 mm for the area 
where the surface of the resin core member is exposed. 
This is based on the fact that the sum of the thickness 
of the resin core member 20 or 3 mm and the com- 
pressed thickness of the surface skin member 30 or 1 .5 
mm is 4.5 mm. 

[0028] The time periods indicated in the time chart are 
only an example, and are not intended to be restrictive. 
[0029] Now the process of fabricating the door trim 1 0 
is described in the following with reference to Figures 6 
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to 9. First of all, when the upper die 50 is at its upper 
limit position as illustrated in Figure 6, the surface skin 
member 30 is mounted on the die surface of the upper 
die 50 with its top layer 31 facing the die surface. The 
surface skin member 30 may be already provisionally 
formed at this time point, but when the shape of the prod- 
uct is simple, the surface skin member may not be 
formed at this point. Thus, whether the surface skin 
member is provisionally formed or not at this stage is 
purely optional. 

[0030] When mounting the surface skin member 30, 
a vacuum pump 54 is activated, and the on-off valve 55 
is appropriately opened or closed so that suitable vac- 
uum suction force is applied to the surface skin member 
30 via the vacuum suction holes 52, and the surface skin 
member 30 is appropriately retained in position at a pre- 
scribed location on the die surface of the upper die 50. 
Thereafter, the upper die 50 is lowered by a prescribed 
stroke by the action of the lifting cylinder 51 as illustrated 
in Figure 7, and the upper die 50 is temporarily kept sta- 
tionary at a point 50 mm above its bottom dead center. 
At this point, softened resin (M1) is supplied to a region 
located under the surface skin member 30 via the gates 
42. 

[0031] At this point, the foamed layer 32 of the surface 
skin member 30 is protected from being damaged by 
the heat from the softened resin M1 because a relatively 
large clearance is defined between the foamed layer 32 
and the softened resin M1 . 

[0032] Then, as illustrated in Figure 8, the upper die 

50 is further lowered by the action of the lifting cylinder 

51 to a second stationary position. The second station- 
ary position is located 3 mm above the bottom dead 
center of the upper die, and, at this point, softened resin 
is delivered from the other gates 43. 

[0033] Thereafter, the softened resin M2 defines a 
surface of the lower portion B of the door trim 1 0 when 
it is molded into the product. At this point, the clearance 
between the upper and lower dies 40 and 50 is so small 
that there is no substantial drop in the temperature of 
the softened resin M2, and its fluidity of the resin is sub- 
stantially maintained. Therefore, the surface of the prod- 
uct is made free from such surface flaws as silver 
streaks and flow marks. 

[0034] Then, as shown in Figure 9, the upper die 50 
is lowered to its bottom dead center, and the resin core 
member 20 is moid press formed into the prescribed 
shape while the surface skin member 30 is thermally at- 
tached to the part of the surface of the resin core mem- 
ber 20 corresponding to the upper portion A of the door 
trim 1 0. 

[0035] Thus, according to the method of the present 
invention, the upper die 50 for mold press forming is kept 
stationary at two points in its downward stroke, and the 
gates 42 and 43 are provided in both the area covered 
by the surface skin member 30 and the area not covered 
by the surface skin member 30. Therefore, as opposed 
to the prior art which provides the gates only in the area 



covered by the surface skin member 30, unsatisfactory 
mold results such as short shots can be avoided, and 
excessive weights due to excessive thicknesses can be 
avoided. Also, freedom in the selection of the resin ma- 

s terial and the molding conditions can be increased, and 
the resin materials M1 and M2 for the resin core member 
20 can be selected from a wider range of resin materials 
having different degrees of fluidity. 
[0036] If the positions of the gates 43 for the part of 

10 the resin core member not covered by the surface skin 
member are selected at parts where the two flows of the 
softened resin M1 and M2 overlap each other, weld 
marks and flow marks can be effectively prevented. 
[0037] Figures 1 0 to 1 3 show another embodiment of 

*s the method of the present invention, and Figure 10 illus- 
trates the structure of a molding die assembly device for 
implementing this method. 

[0038] The parts corresponding to those of the first 
embodiment are denoted with like numerals, and the de- 

20 tailed description thereof is omitted. 

[0039] In the molding die assembly device used in the 
second embodiment, the gates 42 and 43 are connected 
to associated manifolds 41a and 41b, respectively, 
which are in turn connected to associated injection 

25 molding devices 61 and 62. Additionally, a separating 
plate 70 which can be moved vertically is provided in the 
lower die 40 along the boundary of the door trim 1 0. The 
structure of the upper die 50 for mold press forming is 
similar to that of the first embodiment, and the descrip- 

30 tion thereof is therefore omitted. 

[0040] The separating plate 70 is secured to the upper 
end of a piston rod 72 extending out of a cylinder 71 
such as a hydraulic cylinder and a pneumatic cylinder, 
and is used for achieving a favorable external appear- 

35 ance of the resin core member by preventing the mixing 
of the two flows of the softened resin M1 and M2 sup- 
plied from the respective gates 42 and 43. 
[0041] The step of mounting the surface skin member 
30 on a part of the die surface of the upper die 50 is 

40 similar to that of the first embodiment. At this point, the 
separating plate 70 is at its uppermost position. 
[0042] Then, as illustrated in Figure 11 , when the up- 
per die 50 is lowered to its first stationary position, the 
softened resin M1 is delivered from one of the injection 

45 molding device 61 via the manifold 41a and the gate 42. 
Thereafter, the upper die 50 is further lowered to its sec- 
ond stationary position, and the softened resin M1 is 
compressed, but the separating plate 70 prevents the 
softened resin M1 from flowing into the part correspond- 

50 ing to the lower portion. Then, the softened resin M2 is 
delivered from the other injection molding device 62 via 
the manifold 42a and the gate 43. At this point, the sep- 
arating plate 70 is lowered by the action of the cylinder 
71. 

55 [0043] As illustrated in Figure 13, the upper die 50 is 
lowered to its bottom dead center, and presses the resin 
for a prescribed time period. As a result, a two-element 
molded assembly free from surface flaws and having an 
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attractive appearance can be easily obtained as with the 
first embodiment. 

[0044] According to the second embodiment, be- 
cause the two flows of the softened resin M1 and M2 
are supplied from separate injection molding devices 61 
and 62 via the gates 42 and 43, respectively, it is pos- 
sible to use different materials for different parts of the 
product to achieve favorable design characteristics in 
an economical fashion. For instance, the softened resin 
M2 for the lower portion B, where the surface of the resin 
core member is exposed, may be mixed with pigment 
of a desired color, but the softened resin M1 for the up- 
per portion A which is concealed from the view may con- 
sist of an inexpensive material containing no pigment. 
[0045] The separating plate 70 may also be applied 
to the first embodiment. In this case, even when chips 
of the foamed layer 32 of the surface skin member 30 
mixes into the softened resin M1 for the part covered by 
the surface skin member, the separating plate 70 can 
prevent the chips from mixing into the softened resin M2 
for the exposed part of the resin core member 20. 
[0046] As described above, the method and the die 
assembly device of molding laminated assembly ac- 
cording to the present invention provides the following 
advantages. 

(1 ) In mold press forming a two-element molded as- 
sembly, separate gates are provided for the part of 
the lower die corresponding to the area covered by 
the surface skin member and the part of the lower 
die corresponding to the area exposing the resin 
core member, and when supplying softened resin 
from these gates, the upper die is kept stationary at 
two points during its downward stroke so as to suit- 
ably adjust the clearance between the upper and 
lower dies. Therefore, the surface skin member is 
protected from thermal damages, and the resin core 
member may be made free from such surface flows 
as silver streaks and weld marks so that a two -ele- 
ment molded assembly having a favorable appear- 
ance and touch can be mass produced. 

(2) In mold press forming a two-element molded as- 
sembly, separate gates are provided in the part of 
the lower die corresponding to the area covered by 
the surface skin member and the part of the lower 
die corresponding to the area exposing the resin 
core member as opposed to the prior art in which 
the gates are provided only the region correspond- 
ing to the part of the resin core member covered by 
the surface skin member. Thus, the location of the 
gates can be arbitrarily selected, and it is not nec- 
essary to distribute the resin to remote corners. As 
a result, the freedom in the design of the die assem- 
bly can be improved, and defective molding results 
such as short shots can be avoided. 

(3) In mold press forming a two-element molded as- 
sembly, separate gates are provided for the part of 
the product covered by the surface skin member 



and the part not covered by the surface skin mem- 
ber. Therefore, it is possible to deliver the softened 
resin to all corners of the cavity even when the thick- 
ness of the resin core member is small. Thus, the 
5 freedom of the design of the shape of the product 
can be improved, and the weight of the product can 
be reduced. 

(4) According to the invention set forth in claim 3, a 
plurality of different injection molding devices are 

10 connected to the associated gates provided in the 
lower die for mold press forming, and a separating 
plate is provided in the lower die along the dividing 
line of the product. It is therefore possible to select 
appropriate materials for different parts of the prod- 

*5 ucts by using a material having a favorable appear- 
ance for the part of the product exposing the resin 
core member and an inexpensive material for the 
part of the product covered by the surface skin 
member. Thus, the design characteristics of the 

20 product can be improved at a minimum cost. 



Claims 

25 1. A method for molding a laminated assembly essen- 
tially consisting of a resin core member (20) formed 
by molding softened resin into a prescribed shape 
in a mold press forming die assembly, and a surface 
skin member (30) integrally placed over a part (A) 

30 of said surface of said resin core member during 
said process of mold press forming said resin core 
member, comprising said steps of: 

mounting said surface skin member (30) on a 
35 part of a die surface of an upper die (50) for 

mold press forming; 

lowering said upper die (50) on which said sur- 
face skin member is mounted to a first station- 
ary position (b) at which a certain clearance is 

40 defined between said upper die (50) and a low- 

er die (40) for mold press forming; 
supplying softened resin (M^for a part of said 
resin core member (20) covered by said sur- 
face skin member (30) from a gate (42) provid- 

45 ed in a part of said lower die (40) corresponding 

to said surface skin member (30) onto said die 
surface of said lower die; 
further lowering said upper die (50) to a second 
stationary position (d); 

so supplying softened resin (M 2 ) for a part of said 

resin core member not covered by said surface 
skin member from another gate (43) provided 
in a part of said lower die (40) corresponding to 
an exposed part of said resin core member (20) 

55 onto said die surface of said lower die; 

further lowering said upper die (50) to a bottom 
dead center (e) whereby said resin core mem- 
ber (20) is mold press formed into a prescribed 
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shape while said surface skin member (30) is 
integrally attached to a part of said surface of 
said resin core member as said upper and low- 
er dies are closed upon each other. 

5 

A die assembly device for carrying out a method as 
defined in Claim 1 , comprising: 

an upper die (50) having a die surface on a part 
of which a surface skin member (30) may be 10 
mounted, and adapted to be moved vertically 
by a prescribed stroke; and 
a lower die (40) which is connected to an injec- 
tion molding device (60) and is provided with a 
gate (42) for supplying softened resin material is 
(M t ) for a part of said resin core member cov- 
ered by said surf ace skin member, another gate 
(43) for supplying softened resin material (M 2 ) 
for a part of said resin core member not to be 
covered by said surface skin member, charac- 20 
terised in that said lower die (40) is provided 
with valves (44, 45) for selectively opening and 
closing said respective gates, and that said up- 
per die (50) is adapted to be kept stationary at 
two discrete prescribed positions (b,d) interme- 25 
diate the top and bottom dead center position 
thereof. 



stellt wird, und einem Oberflachenhautelement (30) 
besteht, das wahrend des DruckguBformungspro- 
zesses des Harzkernelements mit uber einen Teil 
(A) dieser Oberflachen dieses Harzkernelements 
aufgebracht wird, folgende Schritte umfassend: 

Aufziehen des Oberflachen hautelements (30) 
auf einen Teil einer Stempeloberflache eines 
oberen Stempels (50) fur das DruckguBformen; 

Absenken dieses oberen Stempels (50), auf 
dem das Oberflachenhautelement aufgezogen 
ist, an eine erste stationare Position (b), die ei- 
nen gewissen Spielraum zwischen dem oberen 
Stempel (50) und einem unteren Stempel (40) 
fur das DruckguBfomen definiert; 

Bereitstellen erweichten Harzes (M^ auf der 
Stempeloberflache des unteren Stempels fur 
einen durch das Oberflachenhautelement (30) 
bedeckten Teil des Harzkernelements (20) von 
einem AuslaB (42), der in einem mit dem Ober- 
flachenhautelement (30) korrespondierenden 
Teil des unteren Stempels (40) vorgesehen ist; 

weiteres Absenken des oberen Stempels (50) 
an eine zweite stationare Position (d); 



3. A die assembly device for molding a laminated as- 
sembly according to Claim 2, wherein a separating 
plate (70) is provided in said lower die (40) for mold 
press forming for dividing two flows of said softened 
resin supplied from their respective gates (42, 43) 
from each other. 

4. A die assembly device for molding a laminated as- 
sembly according to Claim 2, wherein said injection 
molding device comprises a first injection molding 
device (61 ) forsupplying softened molten resin (M-j) 
to said gate (42) provided in said lower die for a part 
of said resin core member covered by said surface 
skin member, and a second injection molding de- 
vice (62) for supplying softened resin (M 2 ) to said 
another gate (43) provided in said lower die for a 
part of said resin core member not to be covered by 
said surface skin member, a vertically movable sep- 
arating plate (70) to provide a boundary between 
two flows of softened resins (M.,, M 2 ) supplied from 
said respective injection molding devices. 



Patentanspriiche 

1 . Verfahren zum GieBen einer mehrschichtigen Kon- 
struktion, die im wesentlichen aus einem Harzker- 
nelemente (20), das durch GieBen eines erweich- 
ten Harzes in eine vorgeschriebene Form in einer 
Stempelkonstruktion zum DruckguBformen herge- 



30 
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Bereitstellen erweichten Harzes (M 2 ) auf der 
Stempeloberflache des unteren Stempels fur 
einen nicht durch das Oberflachenhautelement 
bedeckten Teil des Harzkernelements von ei- 
nem anderen AuslaB (43), der in einem mit ei- 
nem exponierten Teil des Harzkernelements 
(20) korrespondierenden Teil des unteren 
Stempels (40) vorgesehen ist; 

weiteres Absenken des oberen Stempels (50) 
zu einem unteren Totpunkt (e), wobei das Harz- 
kernelement (20) in die vorgeschriebene Form 
druckguBgeformt wird, wahrend das Oberfla- 
chenhautelement (30) einheitlich mit einem Teil 
der Oberflache des Harzkernelements verbun- 
den wird, wenn der obere und untere Stempel 
aufeinander zu bewegt werden. 

Eine Stempel konstruktionsvorrichtung zum Durch- 
fiihren des Verfahrens nach Anspruch 1, umfas- 
send: 

einen oberen Stempel (50), der eine Stempe- 
loberflache aufweist, bei der auf einem Teil ein 
Oberflachenhautelement (30) aufgezogen wer- 
den kann, und der derart ausgestaltet ist, daB 
ervertikal in einem vorgeschriebenen Hub be- 
wegt werden kann; und 

einen unteren Stempel (40), der mit einer 
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SpritzguBvorrichtung (60) verbunden ist und 
mit einem AuslaB (42) zur Bereitstellung er- 
weichten Harzmaterials (M^ fur einen durch 
das Oberflachenhautelement bedeckten Teil 
des Harzkernelements versehen ist und mit ei- 5 
nem anderen AuslaB (43) zur Bereitstellung er- 
weichten Harzmaterials (M 2 ) fur einen nlcht mit 
dem Oberflachenhautelement zu bedecken- 
den Teil des Harzkernelements versehen ist, 
dadurch gekennzelchnet, daB der untere 10 
Stempel (40) mit Ventilen (44, 45) zum selekti- 
ven Offnen und SchlieBen der jeweiligen Aus- 
lasse versehen ist und daB der obere Stempel 
(40) derart ausgebildet ist, daB er in zwei spe- 
ziell festgelegten Positionen (b, d) zwischen *5 
dem oberen und unteren Totpunkt des Stem- 
pels stationar gehalten werden kann. 

3. Eine Stempelkonstruktionsvorrichtung zum GieBen 
einer mehrschichtigen Konstruktion gemaB An- 20 
spruch 2, wobei eine Teilungsplatte (70) in dem un- 
teren Stempel (40) fur das DruckguBformen vorge- 
sehen ist, urn zwei Strome erweichten Harzes, die 
von ihren jeweiligen Auslassen (42, 43) bereitge- 
stellt werden, voneinander zu trennen. 25 

4. Eine Stempelkonstruktionsvorrichtung fur das Gie- 
Ben einer mehrschichtigen Konstruktion gemaB An- 
spruch 2, wobei die SpritzguBvorrichtung eine erste 
SpritzguBvorrichtung (61) fur das Bereitstelien er- 30 
weichten, flieBfahigen Harzes (M.,) zu dem AuslaB 

(42) , der in dem unteren Stempel fur einen durch 
das Oberflachenhautelements bedeckten Teil des 
Harzkernelements vorgesehen ist, umfaBt und eine 
zweite SpritzguBvorrichtung (62) zum Bereitstelien 35 
erweichten Harzes (M 2 ) an dem anderen AuslaB 

(43) , der in dem unteren Stempel fur einen nicht mit 
dem Oberflachenhautelement zu bedeckenden Teil 
des Harzkernelements vorgesehen ist, und eine 
vertikal bewegliche Trennplatte (70) umfaBt, urn ei- 40 
ne Grenze zwischen zwei Stromen erweichten Har- 
zes (M^ M 2 ), die von den jeweiligen SpritzguBvor- 
richtungen bereitgestellt werden, vorzusehen. 

45 

Revendications 

1. Precede pour mouler un ensemble stratifie consis- 
tant essentieliement en un element de noyau en re- 
sine (20) forme en moulant de la resine ramollie so 
dans une forme prescrite dans un assemblage de 
matrice pour formage par moulage sous pression 
et un element de pellicule superficielle (30) place 
integralement sur une partie (A) de ladite surface 
dudit element de noyau en resine pendant ledit pro- ss 
cessus de formage par moulage sous pression du- 
dit element de noyau en resine, comprenant lesdi- 
tes Stapes consistant a : 



monter ledit element de pellicule superficielle 
(30) sur une partie d'une surface de matrice 
d'une matrice superieure (50) pour formage par 
moulage sous pression ; 
abaisser ladite matrice superieure (50) sur la- 
quelle ledit Element de pellicule superficielle 
est monte jusqu'a une premiere position sta- 
tionnatre (b) dans laquelle un certain jeu est d6- 
fini entre ladite matrice superieure (50) et une 
matrice inferieure (40) pour formage par mou- 
lage sous pression ; 

apporter de la resine ramollie (M^ pour une 
partie dudit Element de noyau en resine (20) 
couvert par ledit element de pellicule superfi- 
cielle (30) par une ouverture (42) prevue dans 
une partie de ladite matrice inferieure (40) cor- 
respondant audit element de pellicule superfi- 
cielle (30) sur ladite surface de matrice de ladite 
matrice inferieure ; 

abaisser encore ladite matrice superieure (50) 
jusqu'a une seconde position stationnaire (d) ; 
apporter de la resine ramollie (M 2 ) pour une 
partie dudit element de noyau en resine non 
couverte par ledit element de pellicule superfi- 
cielle (30) par une autre ouverture (43) prevue 
dans une partie de ladite matrice inferieure (40) 
correspondant a une partie exposed dudit ei6- 
ment de noyau en resine (20) sur ladite surface 
de matrice de ladite matrice inferieure ; 
abaisser encore ladite matrice superieure (50) 
jusqu'a un point mort bas (e) de facon telle que 
ledit element de noyau en resine (20) soit forme 
par moulage sous pression dans une forme 
prescrite alors que ledit element de pellicule su- 
perficielle (30) est integralement fixe a une par- 
tie de ladite surface dudit element de noyau en 
r6sine quand lesdites matrices inf6rieures et 
sup6rieures sont refermees I'une sur I'autre. 

2. Un dispositif d'assemblage de matrices pour r£ali- 
ser un proc6d6 comme defini dans la revendication 
1 , comprenant : 

une matrice superieure (50) ayant une surface 
de matrice sur une partie de laquelle un ele- 
ment de pellicule superficielle (30) peut etre 
monte, et adaptee pour etre d6p!ac6e vertica- 
lement selon une course prescrite ; et 
une matrice inferieure (40) qui est connectee a 
un dispositif de moulage par injection (60) et 
est munie d'une ouverture (42) pour apporter 
un materiau de r6sine ramollie (M.,) pour une 
partie dudit element de noyau en resine cou- 
verte par ledit element de pellicule superficielle, 
une autre ouverture (43) pour apporter un ma- 
teriau de r6sine ramollie (M 2 ) pour une partie 
dudit element de noyau en resine n'etant pas 
couverte par ledit element de pellicule superfi- 
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cielle, caracterise en ce que la matrice infe- 
rieure (40) est pourvue de vannes (44,45) pour 
ouvrir et termer de maniere selective lesdltes 
ouvertures respectives et en ce que ladite ma- 
trice superieure (50) est adaptee pour etre 5 
maintenue stationnaire en deux positions pres- 
erves discretes (b, d) intermediates entre les 
positions de point mort haut et bas de celie-ci. 

Dispositif d'assemblage de matrices pour moulerun io 
ensemble stratifi£ selon la revendication 2, dans le- 
quel une plaque de separation (70) est prevue dans 
ladite matrice inferieure (40) pour le formage par 
moulage sous pression pour s6parer deux flux de 
ladite resine ramollie apportes de leurs ouvertures '5 
respectives (42, 43) Tun de I'autre. 

Dispositif d'assemblage de matrices pour mouler un 
ensemble stratifie selon la revendication 2, dans le- 
que! ledit dispositif de moulage par injection com- 20 
prend un premier dispositif de moulage par injection 
(61) pour apporter de la r£sine ramollie (Mj) a ladite 
ouverture (42) pr£vue dans ladite matrice inferieure 
pour une partie dudit element de noyau en resine 
couverte par ledit element de pellicule superficielle, 25 
et un second dispositif de moulage par injection (62) 
pour apporter de la resine ramollie (M 2 ) a ladite 
autre ouverture (43) prevue dans ladite matrice in- 
ferieure pour une partie dudit Element de noyau en 
resine non couverte par ledit 6l6ment de pellicule 30 
superficielle, une plaque de separation verticale 
mobile (70) pour fournir une limite entre deux flux 
de resine souple (M 1t M 2 ) apportes par lesdits dis- 
positif s de moulage par injection. 
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FIG.3 
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FIG.5 
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FIG.9 
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FIG. 14 
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